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Objectives 


¢ Describe different input devices 


° Explain how different input devices can be 
applied as a solution to different problems 
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Manual input devices 


¢ All input devices transfer data from the source 
in the outside world to the computer 


¢ Some input devices require greater human 
intervention than scanners or cameras to 
generate the data. These include: 


¢ Keyboards and keypads 
° Pointing devices 

e Microphones 

¢ Touch screens 

¢ Interactive Whiteboards 
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Keyboa rds ane keypads 


¢ Think of some uses of a keyboard or keypad 


¢ Where are specialist keypads used? 
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examples are the “~~ 
mouse and the are eh Nf 
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¢ Touchscreen technologies are used with 
tablets, watches and mobile phones 


y 
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Interactive whiteboards 


¢ Interactive whiteboards are used to show 
audiences at meetings or classroom students, 
computer output 
¢ They allow the user to use the board as a touchscreen 
or write over the screen to create annotations 
¢ At the end of the meeting, hand annotations can be 
saved atong with the screen image for future 


Sales areterence 
30% in first - 


Not sure if 
this is the 
best type of 


quarter but 


improvement sis chart to show 
seems to tail 1.7 the sales 
off later in the figures 


year 


@2015 sales 2016 sales 
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Worksheet . 4 


¢ Now complete Tasks 1 and 2 on Worksheet 
4 
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Barcode readers 


¢ Two common types of barcode system: 


0 50123 64983 | g 


° Code 128 
Used in pag ion ane NM HM il 


shipment tra 


Universal Product Code version 
(UPC-A) 


¢ Used in retail and warehousing 


* Code 128 can eae letters and numbers 
whilst UPC-A can only represent numeric digits 
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° QR codes are 2D barcodes and can be read by 
Smartphones or tablets 


¢ They can contain: 
¢ Links to websites or 


¢ Information 


¢ Try scanning these codes as examples: 
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Uses of OR cadens In 


society... include: 


¢ Restaurant coupons 


¢ Mobile concert tickets 
° Real estate agency boar« 
° Business cards 

¢ Tourist information 


¢ Advertising posters 
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¢ These are used to convert a hard/paper copy 
document or photograph into a computer- 
readable format 


¢ Useful for emailing hand-drawn images or text 
to someone else 


¢ For what other reasons might you use a document 
scanner? 
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3-D face recognition 


¢ Security cameras may use face recognition 


° Specialist software measures and compares the proportions 
of a person’s face with those stored 


Passport 
Passeport 
Pasaporte 


Passport Number: 513216AR 


Surname: SMITH 


Distance between the eyes Forenames: JON MICHAEL 
: Nationality: MOLDOVAN Width of the nose 
Shape of the cheek bones Gender: M 


Place of Birth: BRAVICEA | Lenatireteiartne 


Proportions between = 
eyes, nose and mouth Date of Issue: 18 MAY/2010 
Date of Expiry: 17 JUN/2022 


<<JON<SMITH<<<513216AR<<MVA800525M2010<<P<BRV 
6548132138MOLDOVA65435<<00002423<<234<F0923811B 


PG ONLINE 


Unit 1 Components of a co brabdt at 
3D scanners 
¢ 3D scanners are used in both industrial 


and medical fields 


¢ Many 3D scanners rely on a technology called 
Tomography which basically means to image 
something in very thin slices (less than 0.1 


mm thick) 
° Here a solid cone has been sliced up into several thin 
slices which w r again form the 


original cone 


=> 


PG ONLINE 


3D MRI scanning 


/M +e 
a5 GD 6 GD s7 7 GD — GD 


Ri 4Sieh 


obs, PG ONLINE 


Input devices 


Unit 1 Components of a | x pit 


Semors 


¢ Some data can be obtained directly 
through the use of sensors 


¢ Sensors often collect data in an analogue 
form and require conversion to ane 2 sy ZN 
to be processed 


¢ Sensors are used in both monitoring 
and control applications 
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Sensors 


¢ The definition of a sensor Is: 


° ‘A hardware device that can take measurement of 
physical properties, such as temperature or pressure, 
from real world surroundings. These measurements 
are usually a representation of the actual property 
being measured.’ 


¢ Data taken by “77-7"7" fo 7 >!"'7 in analogue 


form aie N 
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Analogue measurements 


¢ Analogue means that data has no discrete 
value 
and the data changes smoothly rather th 
exact jumps 


° Examples include: 


¢ Athermometer where temperature is 
represented by the height of the mercury 


¢ A speedometer showing speed represented 
by a needle on a gauge 


¢ Aseismometer recording the force and 
duration of ground movement by visualising 

the motion of a weight on a string using a pe 
Dis roonune 
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Types of sensor 


¢ There are many types of sensor designed to 
carry out specific tasks. These include: 


Gas (e.g. oxygen, carbon dioxide) 
Infra-red (e.g. motion or heat source) 
Light 
Temperature 


Pressure | 
DH (i.e. acid or alkalinit 
Magnetic field 
Moisture/humidity 
Acoustic (i.e. sound) 
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Worksheet ¢ 4 


¢ Now complete Task 3 on Worksheet 4 
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Types of sensor 


Type of sensor 


Applications 


* control the central heating system in a house 
Temperatu re * control or monitor the heat output in a chemical process 
control or monitor the environmental temperature in a greenhouse 
¢ control or monitor the dampness of soil in a greenhouse 
Moisture/humidity * control or monitor the dampness of the air in a greenhouse 
* monitor the dampness levels in a factory making microchips 
¢ switch street lighting on at dusk and switch street lighting off at dawn 
Light * automatically switch a car’s headlights on when it gets dark 
¢ to close or open the window blinds in a greenhouse to maintain light levels 
¢ turn ona car’s windscreen wipers automatically when it starts to rain 
Infra-red * detection of intruders in a burglar alarm system 
¢ count the number of people entering or leaving a supermarket 
¢ detection of intruders in a burglar alarm system 
Pressure ¢ checking the weight of a vehicle on a weigh bridge 
* measurement of air pressure to forecast weather 
¢ pick up noise levels (e.g. footsteps) in a burglar alarm system 
Acoustic ¢ detect the noise of liquids dripping from a pipe in an oil refinery 
* monitor the sound levels in a car factor 
¢ monitor CO,/O, levels in a river 
Gas ¢ monitor CO,/O, levels in the air in a greenhouse 
¢ check for the carbon monoxide levels in a car exhaust system 
¢ monitor or control the acidity levels in a chemical process 
pH * measurement of pollution levels in a river 
¢ check acidity levels in the soil in a greenhouse 
¢ used in smart phones so they know which direction it is pointing 
Magnetic field * used in the motors of CD players 
¢ used in vehicle anti-lock braking systems 


PG ONLINE 


Input devices 10 hs Sees < f m = / 
=] | 
Monitoring and control 


¢ Monitoring: 


¢ With these applications, the computer or 
microprocessor will make no changes to the actual 
process; it will simply report the values 


¢ Control 


¢ The output from the computer or microprocessor can 
alter how the process is operating; 


° it can change the value of the next input received by, 
for example, opening a valve, switching off a heater 
or changing the speed of a pump 


¢ the output from the computer or micro processor can 


affect the next input it receives 
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Detection auieine 


¢ The pressure sensors monitor an 
intruder stepping on the floor next to the © 
windows, doors or on the floor next to 
valuable paintings 


¢ The acoustic sensors pick up the 
sound of breaking glass or footsteps on 
the floor 1« 


¢ The infra-red sensors pick up 
movement in the rooms but also any 
changes in heat (e.g. heat radiation from 


an intruder) 
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Monitoring systems 


¢ This example of monitoring involves an 
intruder detection and alarm system ina 
hous" 
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How does it work? 


¢ The system is first activated by the user 
keying in a PIN code or by placing an alarm 
fob near a receiver 
¢ Sensors constantly monitor the rooms for intruders 


¢ Data is converted into digital form using an ADC and 
is sent to a micro 
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¢ Sensors constantly take readings for 
monitoring 


° If any of the sensor readings exceed the pre-set 
values, then the microprocessor sends a Signal to 
warn the user (this could be a screen output, a siren 
or flashing light .... or all three) 


¢ Each sensor will feed into an interface box so that the 
microprocessor can pin-point exactly which sensor 
sent the high value 


¢ Monitoring continues until the user keys ina 
PIN/passcode to deactivate the system 


PG ONLINE 


Input devices 


Unit 1 Components of a Cor pit 


Monitoring systems 


¢ Now complete Tasks 4 and 5 on Worksheet 
4 
¢ This task asks you to describe how sensors and a 


computer can be used to monitor the pollution levels 
ina river, ata number of points, over a period of time 
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Examples of monitoring 
and control 


Application Control 


Automatically turning street lights on at 
night and off during the day 

Changing the traffic lights at a junction to 
control the traffic flow 

Keeping track of a patient’s vital signs 
(e.g. heart rate, temperature) in a hospital 


ng 
Regulating the temperature in an air ae 
conditioning system 
Checking for intruders in a burglar alarm a 
system 

Keeping track of the pollution levels in a _ 
river 

Ensuring that the anti-lock braking system ae 


in a car works effectively 
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Application 


Automatically turning street lights on at 
night and off during the day 

Changing the traffic lights at a junction to 
control the traffic flow 

Keeping track of a patient’s vital signs 
(e.g. heart rate, temperature) in a hospital 
Regulating the temperature in an air 
conditioning system 

Checking for intruders in a burglar alarm 
system 

Keeping track of the pollution levels ina 
river 

Ensuring that the anti-lock braking system 
in a car works effectively 


Examples of monitoring 


Monitori 


Control 
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Pollution levels in a river 


¢ Monitoring processes: 


¢ Sensors constantly send data to computer via an 
interface box 


¢ Data is converted into digital form at the control room 
before being analysed by computer using an ADC 


¢ The computer checks oxygen levels against pre-set 
values 


° If oxygen levels <15% then the computer warns 
operators in control room 


° Computer checks pH levels against set values and if 
pH <6 or pH >8, then computer warns operators in 
control room 


* monitoring continues until system switched off PG ONLINE 
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Worksheet 4 


* Complete Task 6 of Worksheet 4 
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Plenary 


¢ The emphasis in this course is on describing 
how different I/O devices can be applied as a 
solution to different problems 


¢° For example: 


° “Explain how the system used in a Supermarket can 
control the quantity of tins of beans in stock so that 
the chance of running out is minimised.” (6 marks) 
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The contents of this unit are protected by copyright. 


This unit and all the worksheets, PowerPoint presentations, teaching guides and other associated 
files distributed with it are supplied to you by PG Online Limited under licence and may be used 
and copied by you only in accordance with the terms of the licence. Except as expressly permitted 
by the licence, no part of the materials distributed with this unit may be used, reproduced, stored 
in a retrieval system, or transmitted, in any form or by any means, electronic or otherwise, without 
the prior written permission of PG Online Limited. 


Licence agreement 


This is a legal agreement between you, the end user, and PG Online Limited. This unit and all the 
worksheets, PowerPoint presentations, teaching guides and other associated files distributed with it 
is licensed, not sold, to you by PG Online Limited for use under the terms of the licence. 


The materials distributed with this unit may be freely copied and used by members of a single 
institution on a single site only. You are not permitted to share in any way any of the materials or 
part of the materials with any third party, including users on another site or individuals who are 
members of a separate institution. You acknowledge that the materials must remain with you, the 
licencing institution, and no part of the materials may be transferred to another institution. You also 
agree not to procure, authorise, encourage, facilitate or enable any third party to reproduce these 
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materials in whole or in part without the prior permission of PG Online Limited. PG ONLINE 
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